INTRODUCTION S
KIM milk-sugar type basal diets have generally been employed in iron bioassays. A skim milk-sucrose basal diet was used by Hill and Matrone (1961) , Washburn (1969) , WiUingham and Hill (1970) , Kubena et al. (1972a, b), and McNaughton et al. (1974) . Pla and Fritz (1971) used a more practical low iron basal diet, which contained degerminated corn, skim milk and glucose. Because of the excessive mortality (25-70%) in some of the studies of the above workers, four basal diets were tested in an attempt to find a more suitable iron and copper bioassay diet. Stein's test (Stein, A Comparison of Iron Bioassay Diets 1945) has been used successfully to determine the least number of samples required to estimate a population mean. Dilworth et al. (1965) with the use of Stein's test reported that diets critically deficient in phosphorus required more samples of bones for ashing to determine the treatment mean than were needed for less deficient diets.
MATERIALS AND METHODS
Day-old commercial broiler cockerels were wing-banded and randomly placed in electric heated battery brooders. The batteries were coated with a plastic spray to decrease metal contact. Composition of the basal diets is shown in Table 1 . Either reagent grade ferrous sulfate or reagent grade ferric oxide were added to the basal to supply 10 and 20 p.p.m. of supplemental iron. Added iron and copper ratios were held constant at 20:1. Each test diet was fed to quadruplicate lots of ten broilers from 1 to 21 days of age. Test diets and distilled water were furnished ad libitum. Individual body weights were obtained at 21 days of age. Mortality was recorded daily.
Ferrous sulfate was used as a standard since Elvehjem and Hart (1929) clearly demonstrated that anemia in chickens fed a milk diet could not be corrected with ferric oxide, but the feeding of ferric chloride or ferrous sulfate resulted in an immediate hemoglobin synthesis. Also, Willingham and Hill (1970) conducted an experiment to compare various •Approximately 70% degerminated. 2 A vitamin premix and mineral premix were added to each diet to meet minimum N.R.C. (1971) requirements. Alpha eel was the carrier for these premixes. inorganic forms of iron and copper commonly used in the poultry industry. These workers concluded the sulfate forms of iron and copper were superior to either the oxide or the carbonate form as measured by hemoglobin and hematocrit (packed cell volume).
Blood was taken from the brachial vein from five birds per lot at 21 days of age for hemoglobin and hematocrit analysis. Hematocrit analyses were determined by a micro-capillary centrifuge technique (Johnson, 1955 ) and hemoglobin was determined by the oxy-hemoglobin method (Sunderman et al., 1953) . Iron content of each basal diet was determined with the Beckman Atomic Absorption Spectrophotometer.
2 The hemoglobin data obtained in Experiment 2 were used to calculate the number of observations necessary to estimate the population mean in accordance with the procedure of Stein (1945) . A factorially arranged randomized complete block design was used in each experiment. Statistical examination of the data was performed using the analysis of variance (Steel and Torrie, 1960 ). Duncan's new multiple range test (1955) was used to separate significant differences between means. All statements of significance refer to the 5% level of probability.
RESULTS AND DISCUSSION
The first experiment was conducted primarily to find a diet more suitable for iron bioassays than the starch-skim milk diet which has previously resulted in extremely high chick mortality (Kubena et al, 1972a, b; McNaughton et al., 1974) . The National Research Council's (N.R.C.) iron requirement for the chick is 80 p.p.m. (1971) . If the chick does require this amount of iron, the possibility exists that basal diets contain- ing much more iron than the skim milk-sugar type diet could be used for bioassay purposes. A basal diet which would support better growth and better livability than the skim milk-sugar type diets previously used and still respond to iron supplementation is needed. The diets presented in Table 1 were all supplemented with 10 and 20 p.p.m. of iron from either ferrous sulfate or ferric oxide. The results obtained from feeding each diet to quadruplicate groups of chicks are shown in Tables 2, 3 , and 4. It is obvious that the corn-soy-fish diet and the corn-fish-isolated soy diets are unsuitable since these diets do not differentiate between the two sources of iron, nor do they show any difference in response due to differences in supplemental iron levels. Since the corn-fish-isolated soy diet contained by chemical analysis only 45 p.p.m. of iron, these results indicate that the NRC requirement level of 80 p.p.m. is much too high.
Both the starch-skim milk and corn-skim milk diets, which contained 15 and 18 p.p.m. of iron, respectively, according to chemical analysis, appear to be quite sensitive to iron supplementation (Tables 3 and 4) . Feeding each of these diets resulted in significantly higher values for hemoglobin, hematocrit and body weight when supplemented with ferrous sulfate as compared to ferric oxide. Likewise, the response for all these criteria were significantly greater with 20 p.p.m. of supplemental iron versus 10 p.p.m., indicating that both diets are rather sensitive to iron supplementation.
The starch-skim milk basal fed birds had significantly lower hemoglobin levels than the corn-skim milk fed birds. In contrast, growth rate and livability were significantly improved with the corn-skim milk basal diets (Table  2) . Birds fed the starch-skim milk basal diet grew significantly slower and had significantly poorer livability than all other groups. The overall results from Experiment 1 suggest that the corn-skim milk diet was superior to 'Means within a column and without a common letter are significantly different (P < 0.05). 'Means within a column or row grouping and without a common letter are significantly different (P < 0.05). 1 Means within column and without a common letter are significantly different (P < 0.05).
all other diets used, since it supported good growth, good livability and responded to iron supplementation. Since Dilworth et al. (1965) found with the use of Stein's test (1945) that phosphorus assay diets can be too deficient for maximum efficiency, a second experiment was conducted to determine if this was true with iron bioassay diets.
Experiment 2 was conducted using only the corn-skim milk and starch-skim milk diets to verify the data from Experiment 1. These results are shown in Tables 5 and 6 . The hemoglobin data from this experiment were subjected to Stein's test (1945) to determine more precisely which diet was best for use in iron bioassay studies (Table 7) . Data obtained in Experiment 2 with these two diets were essentially identical to the data obtained in Experiment 1. Significant improvements in hemoglobin, hematocrit and body weight were found with both diets using ferrous sulfate versus ferric oxide and 20 p.p.m. of added iron versus 10 p.p.m. (Table 5) . Also, hemoglobin, weight, and mortality were significantly improved with the corn-skim milk basal diet, as compared to the starch-skim milk basal diet (Table 6 ).
The results from Stein's test in which the number of blood samples needed to estimate the hemoglobin population mean for each treatment with confidence limits of 95% are shown in Table 7 . These data indicate that show that Stein's test could be used, as effectively as Dilworth et al. (1965) used it, in determining the blood samples required in determining a population mean.
